
providing a reprocessing computer and running a reprocessing program to 
process the indexed present position values with a smoothing algorithm, 

providing indexed and adjusted present position values for the indexed 
present position values to correct the position of at least one stake, between the first 
known position value at the start of the survey interval and the second known 
position value at the end of the survey interval. 



REMARKS 



A first office action was mailed on 02/07/03. This amendment is submitted in 
response to that office action. 

20 

At page 2 of the Examiner's paper, the Examiner rejects claims 1-2, 5-14 AND 16- 
20 under 35 U.S.C. 102(e) as being anticipated by Reilly. The independent claims 
in the case are 1, 1 1 and 18. Those claims not rejected as anticipated, 3, 4 and 15 
impose the limitation of a Modified Bryson-Frazer smother, an example of which is 
25 provided in the specification and in claim 4. 

The Examiner's rejection of the independent claims 1,11 and 18 is respectfully 
traversed. 



At page 2, the Examiner states that: 

30 "Referring to claim 1 -2, Reilly et al. discloses a 

Land Surveyor System with Reprocessing (LSSRP) 
comprising: an AINS providing a sequence time-indexed 
present position values in response to the LSSRP being 
moved from a first known position value at the start of a 

35 survey interval to a second known position value at the 

end of the survey interval, a Position Computing System 
(PCS) coupled to receive and store the sequence of time- 
indexed present position values as the surveyor moves 
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from the first known position to the second known 
position, the PCS having, a reprocessing computer and 
program means for processing the indexed present 
position values with a smoothing algorithm to provide 
5 indexed and adjusted present position values for at least 

some of the indexed present position values, between the 
first known position value at the start of the survey 
interval and the second known position value at the end of 
the survey interval, wherein the AINS uses a Kalman 

1 0 filter responsive to at least two sources of aiding signals, 

the PCS having an aiding signal selector algorithm 
characterized to select the most accurate aiding signal for 
use by the Kalman filter from all available aiding signals 
(col. 10, lines 43-63 and 66-67; and cob II, lines 5-6; 

15 figure II). 

To anticipate the claimed invention, the reference relied on must show each of the 
elements in the claimed combination providing the same function. 

20 Claim 1, 1 1 and 18 are each amended. Claim 1 (As once amended) in the present 
application follows: 

1. A Land Surveyor System with Reprocessing (LSSRP) comprising: 

an AINS providing a sequence time-indexed present position values in 
25 response to the LSSRP being moved from a first known position value at the start of 

a survey interval to a second known position value at the end of the survey interval, 
a Position Computing System (PCS) coupled to receive and store the 

sequence of time-indexed present position values as the surveyor moves from the 

first known position to the second known position, the PCS having, 
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a reprocessing computer and program means for processing the indexed 
present position values with a smoothing algorithm to provide indexed and adjusted 
present position values for [at least some of] the indexed present position values, 
between the first known position value at the start of the survey interval and the 
5 second known position value at the end of the survey interval. 

The Reilly reference does not teach or suggest the step or function of using a 
smoothing algorithm to reprocess indexing present position values within the two 
ends ( a first known present position and a second known present position) of a 
10 survey interval. The smoothing algorithm is used to improve the precision of the 
intermediate indexed position values based on the values of the first and second 
known positions, which are each typically surveyed positions or monuments that 
have positions that are known with great accuracy. 

1 5 The array of reprocessed indexed present position values are made available at each 
PF or position fix that marks the end of a survey interval. 
The minor amendment made to claim 1 is made for the purpose of clarifying the 
claim.. The reprocessing or smoothing algorithm will typically reprocess all of the 
indexed present positions that are stored during the course of a survey interval.. It 

20 should be understood that a survey interval is typically a distance determined by the 
spacing of known or surveyed position along the assigned survey path. 

The Reilly reference does teach an aided INS system with provisions for additional 
sensors which provide measurements from which errors are estimated and processed 
25 by a Kalman filter. Reilly does not show or suggest the use of a smoothing 
algorithm. A Kalman filter is not a smoother. 

A photocopy of a pages 2 and 3 from a text called "Applied Optimal Estimation" by 
Arthur Gelb is enclosed. The photocopy is intended to assist the Examiner in 
30 understanding the difference between a filter and a smoother algorithm. 

The pages schematically and graphically shows "three types of estimation 
problems" in Figure 1.0-2 on page 3. I have highlighted the lines where the author 
distinguishes the difference between the term "filtering" and "smoothing". 
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As stated above, the function of — smoothing — "a sequence time-indexed present 
position values in response to the LSSRP being moved from a first known position 
value at the start of a survey interval to a second known position value at the end of 
5 the survey interval is not taught in Reilly. A first known position value is a 

surveyed position as is the second known position value. As the claimed invention 
opertes, there may be hundreds or thousands of indexed present position values 
stored within the time span of a survey interval. The reprocessed indexed present 
position values are not used to improve the future precision of the AINS system. 
10 The reprocessed data is used as the output product of the survey. 

Reilly, on the other hand, teaches an invention that has uses sensor inputs as they 
become available for the purpose of aiding the AINS to navigate to its next point in 
the future with reduced errors. A variety of sensors are suggested. 

15 

Reilly does not teach the process of recording time indexed position values between 
a first and second known position, possibly hundreds of meters or possibly miles 
apart, and then reprocessing each of the time indexed present position values using 
a smoothing algorithm for the purpose of providing an output with more accurate 
20 surveyors time indexed positions. 

The Kalman filter in Reilly processes data as it is received from one or more 
sensors. The Kalman filter periodically updates and corrects the state variables of 
the AINS as sensor information is obtained. ZPUDS are used in Reilly to correct 

25 system velocity errors as in the present invention; however, there is no teaching of 
reprocessing of data acquired between known position fixes as in the case of the 
claimed invention of claim 1. As taught in the application, known position fixes 
(PF) are surveyed locations. The smoother algorithm in the claimed inventions of 
independent claims 1,11 and 18 corrects the indexed position data gathered between 

30 PFs or between surveyed positions. The smoothing process is a separate and 

process. The reprocessing step is completed at the conclusion of a position fix (PF) 
or slightly thereafter during the next survey interval. Reprocessing is conducted at 
or during a PF or after the navigator has moved from its last PF toward its next PF. 
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The system is advised of a PF by an action, such as a keyboard input, by or from the 
operator. 

The process of reprocessing and smoothing the indexed present position data for a 
5 survey interval does not improve the future performance of the AINS. The 
performance of the AINS, as in the teaching of Reilly, is dependent on what 
information is available from sensors. Since Reilly does not suggest or teach the step 
of reprocessing the indexed position fixes obtained between a past pair of PFs, 
(position fixes of surveyed positions) the independent claims of the subject 
10 invention are not anticipated. Therefore, the independent claims of 1, 11 and 18 
should be allowable and allowance is respectfully requested. The independent 
claims being allowable, all claims depending from them should be allowable and 
allowance is respectfully requested. 

15 The phrase in claim 1 of Claim 1 of: 

"a reprocessing computer and program means for processing the 
indexed present position values with a smoothing algorithm to 
provide indexed and adjusted present position values for [at least 
some of] the indexed present position values, between the first 

20 known position value at the start of the survey interval and the 

second known position value at the end of the survey interval." 

introduces the concept of a survey interval between known position values, (i.e. 
surveyed position values). Reilly teaches how to make an AINS navigate better in 

25 response to sensor inputs or navigate better with less drift using cheaper gyros and 
accelerometers; but, Reilly provides no information on collecting position data 
between surveyed monuments and how to reprocess that data. "Survey intervals are 
not taught by Reilly because it is not the object of Reilly .to store time indexed 
position data in a memory in sets that reside between pairs of surveyed position 

30 fixes (PFs) and to use a reprocessing computer running a smoothing algorithm to 
reprocess position data obtained between past position fixes. 
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Reilly does not contemplate or discuss the problem that is addressed and solved by 
the invention of Claim 1, which makes completely reprocessed data available shortly 
after reaching each surveyed position. 



5 On page 3, at paragraph 2, the Examiner rejects claims 5 - 6 on the basis that "Reilly 
teaches: an arrangement jn which "the PCS and the AINS are integrally coupled 
into a package to be carried by a surveyor and wherein the package further 
comprises an input/output interface device having a means for inputting and time- 
indexing successive known present position values at respective successive known 

1 0 present position fixes, each successive pair of known present position values 
establishing the beginning and end of a survey in algorithm using the successive 
known present position fixes with the indexed present position values obtained 
during the corresponding past survey interval to provide indexed and adjusted 
present position values for at least some of the indexed present position values, 

15 wherein the input/output interface device having a means for inputting and time- 
indexing successive known present position values further comprises: a computer 
key pad and a read-out display electrically coupled to the PCS for inputting 
successive known present position values, and for signaling the reprocessing 
computer and program means to run the smoother 

20 

As discussed above, the use of known present position values to identify past 
intervals is not taught be Reilly. In addition, if the parent claims are allowable, the 
dependent claim is allowable. 

25 Near the bottom of page 3, the Examiner says: 

"As to claims 7-8 and 16, Reilly et al. disclose the LSSRP 
wherein the PCS coupled to receive and store the sequence of 



8 



time-indexed present position values further comprises: a mass 
storage memory for storing the sequence of time-indexed present 
position values is linked to the reprocessing computer and 
program means by a radio link." 
It is unclear where the Examiner has found a reference in Reilly to a "mass storage 
memory for storing a sequence of time indexed present position values" I could not 
find a reference in Reilly to review a "mass storage memory for storing a sequence 
of time indexed present position values"; however, with the Examiner's reference to 
a column and line number I will review the referenced material. 

On page 4, the Examiner rejects claims 9 - 10 and 17 on the basis that Reilly shows 
and "LSSRP wherein the PCS and the AINS are integrally coupled. ..." As discussed 
above, the use of known present position values to identify past intervals is not 
taught be Reilly. In addition, if the parent claim is allowable, the dependent claim 
is allowable. The provisions referenced by the Examiner in the subject claims 9 - 
10 are related to Reilly in that Reilly is teaching a man pack AINS in which the 
ZPUD operation is necessary to zero out velocity errors. The ZPUD is not a critical 
element in the independent claims 1, so if the independent claims are allowable, the 
dependent claims 9-10, and 17 should also be allowable. 

At page 4 the Examiner rejects claim 1 1, the second independent combination claim 
because: 

M Reilly et al. disclose a Land Surveyor System with Reprocessing 
(LSSRP) transported by a surveyor moving from a first known 
position at the start of a survey interval to a second known 
position at the end of the survey interval, the LSSRP comprising: 
an Aided Inertial Navigation System (AINS) having a Kalman 
filter coupled to be responsive to at least a first source of aiding 



time-indexed values, the AINS providing a continuing sequence 
of time-indexed present position values, a Position Computing 
System (PCS) having a program for storin2 the continuing 
sequence of time-indexed present position values in a memory 
and for outputting the time-indexed present position value of the 
PCS as the surveyor moves from the fist known position to the 
second known position, the surveyor using the output time- 
indexed present position value to locate at least one 
predetermined stake position, the PCS further comprising a 
reprocessing computer and program means activated at the second 
known position to access and process the stored continuing 
sequence of time-indexed present position values with a 
smoothing program to provide indexed and adjusted present 
position values for at least" 

I was unable to find any reference to "a Land Surveyor System with Reprocessing 
(LSSRP) ..." as taught in the applicants application. The Examiner is requested to 
indicate the column and line number in Reilly that he refers to. Claim 1 1 and claim 
18 are both believed to be allowable for the reasons provided above. Reilly does not 
show the step or the function of reprocessing the indexed present position values that 
were obtained during a survey interval marked by a PF at its beginning and at its 
end. 
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At page 5, second paragraph, the Examiner rejects claims 12 - 14. Claims 12 - 14 
are believed to depend from an allowable parent claim and are therefore believed to 
be allowable. 

5 At page 5, the Examiner rejects the third independent claim 1 8 for the same reasons 
provided for claims 1 and 1 1 . Claim 18 (as once amended) is believed to be 
allowable for the same reasons are claims 1 and 1 1 are believed to be allowable. 

At page 6, the Examiner rejects claims 3-4 and 15 under 35 U.S.C. 103(a) in view 
10 of Nash. The Nash reference is believed to suggests the use of a smoothing 

algorithm to correct past errors induced by non-vertical gravity vectors. However, at 
the time that the Nash paper is published, 1968, INS systems in the aircraft variety 
are much too heavy for them to be carried by a surveyor. Systems such as the N5H 
were gimbaled and used six iron rotor gyros and two electronically restored 
15 integrating accelerometers. The N5H was used in the North American A5 Vigalante 
aircraft and a version of it was used in the GAM missile. The N5H weighed 
hundreds of pounds. It is unlikely that the idea of a surveyor carrying an inertial 
guidance system would have occurred to Nash in the years preceding the publication 
of his paper. No suggestion was found in the Nash paper for the combination of its 
20 teaching with the output of a man carried INS. Variations in the gravity vector must 
be known with high accuracy for the corrections taught by Nash to be useful. 
Variations in the gravity vector in the environment are not believed to be mentioned 
as a source of error in the Reilly patent. The suggestion for combination of Reilly 
with Nash is therefore not in Reilly. 

25 
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In the Reilly reference, the Examiner points out on page 7 in his opening sentence in 

the second paragraph that: 

"Reilly et al. do not disclose a Land Surveyor System with 
Reprocessing (L.SSRP) wherein the reprocessing computer and 
program means smoothing algorithm to provide indexed and 
adjusted present position values for at least some of the 
continuing sequence of time — indexed present position values is a 
Modified Bryson-Frazier smoother (MBES) 

Since Nash does not provide a suggestion for the combination of the teaching of 
Nash with that of man carried INS systems of the type characterized in Reilly and 
since by the Examiner's comment, there is no teaching or suggestion for the 
combination in Reilly, then where would the suggestion for combination of Reilly 
and Nash come from other than the teaching of the inventors application. The 
Examiner is requested to point to the column and line in Reilly where the suggestion 
for combination appears to avoid the logical inference that the Examiner is 
benefiting in hindsight. 

Since the Examiner points out that that "Reilly et al. do not disclose a Land 
Surveyor System with Reprocessing (L.SSRP)" then where is there a suggestion for 
the combination of the smoother of Nash and the teaching of Reilly. The suggestion 
is not in Nash because there are no man portable INS systems in the world of 1968 
when Nash is published. 

In addition, the Examiner's own comment shows that the Examiner can not find the 
function or step of "a Land Surveyor System with Reprocessing (L.SSRP)" in Reilly 
and since that step is a critical step in each of the independent claims 1, 1 1 and 18, 
the applicant's independent claims are, by the Examiner's own observation, not 
anticipated. 
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Applicant's attorney invites the Examiner feel free to contact him for the purpose of 
discussing any recommendations that the Examiner might care to make that would 
put the application in condition for allowance. New mater has not been added. The 
claims are believed to be in condition for allowance and allowance is respectfully 
requested. 



Respectfully submitted, 

James F. Kirk 

Reg. No. 29,398 

16365 Maruffa Circle 

Huntington Beach, CA 92649-2134 

Phone (714) 840-1403 
FAX (714) 840-8434 
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APPLICATION SERIAL NUMBER: 09/992,844 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 

5 In the CLAIMS 

1 1 . A Land Surveyor System with Reprocessing (LSSRP) comprising: 

2 an AINS providing a sequence time-indexed present position values in 

3 response to the LSSRP being moved from a first known position value at the start of 

4 a survey interval to a second known position value at the end of the survey interval, 

5 a Position Computing System (PCS) coupled to receive and store the 

6 sequence of time-indexed present position values as the surveyor moves from the 

7 first known position to the second known position, the PCS having, 

8 a reprocessing computer and program means for processing the indexed 

9 present position values with a smoothing algorithm to provide indexed and adjusted 

10 present position values for [at least some of] the indexed present position values, 

1 1 between the first known position value at the start of the survey interval and the 

12 second known position value at the end of the survey interval. 



1 

1 11. A Land Surveyor System with Reprocessing (LSSRP) transported by a 

2 surveyor moving from a first known position at the start of a survey interval to a 

3 second known position at the end of the survey interval, the LSSRP comprising: 

4 an Aided Inertial Navigation System ( AINS) having a Kalman filter coupled 

5 to be responsive to at least a first source of aiding time-indexed values, the AINS 

6 providing a continuing sequence of time-indexed present position values, 

7 a Position Computing System (PCS) having a program for storing the 

8 continuing sequence of time-indexed present position values in a memory and for 

9 outputting the time-indexed present position value of the PCS as the surveyor moves 

1 0 from the first known position to the second known position , the surveyor using the 

1 1 output time-indexed present position value to locate at least one predetermined stake 

12 position, 
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1 3 the PCS further comprising a reprocessing computer and program means 

14 activated at the second known position to access and process the stored continuing 

1 5 sequence of time-indexed present position values with a smoothing program to 

16 provide indexed and adjusted present position values for [at least some of] the 

1 7 continuing sequence of time-indexed present position values, and wherein, 

1 8 the PCS and the AINS are integrally coupled into a package for transport 

1 9 and use by a surveyor, the PCS having a switch means for signaling the AINS that 

20 the unit is stationary and that a ZUPD has started. 

1 

1 18. A Land Surveyor System with Reprocessing (LSSRP) process comprising 

2 the steps of: 

3 providing an AINS and programming the AINS to provide a sequence time- 

4 indexed present position values in response to the LSSRP being moved from a first 

5 known position value at the start of a survey interval to a second known position 

6 value at the end of the survey interval, 

7 providing a Position Computing System (PCS) and directing and coupling 

8 the PCS to receive and store the sequence of time-indexed present position values as 

9 the surveyor moves from the first known position to the second known position, 

10 providing a reprocessing computer and running a reprocessing program to 

1 1 process the indexed present position values with a smoothing algorithm, 

12 providing indexed and adjusted present position values for [at least some of] 

13 the indexed present position values to correct the position of at least one stake, 

14 between the first known position value at the start of the survey interval and the 

1 5 second known position value at the end of the survey interval. 
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